Modulation by Central MAPKs/PI3K/sGc of the TNF-α/iNOS-dependent Hypotension and Compromised Cardiac Autonomic Control in Endotoxic Rats.
Reduced blood pressure (BP) and cardiac autonomic activity are early manifestations of endotoxemia. We investigated whether these effects are modulated by central mitogen-activated protein kinases (MAPKs) and related phosphoinositide-3-kinase (PI3K)/soluble guanylate cyclase (sGC) signaling in conscious rats. The effect of pharmacologic inhibition of these molecular substrates on BP, heart rate (HR), and heart rate variability (HRV) responses evoked by intravascular lipopolysaccharide (LPS) (10 mg/kg) were assessed. LPS (1) lowered BP (2) increased HR, (3) reduced time [SD of beat-to-beat intervals (SDNN), and root mean square of successive differences in R-R intervals (rMSSD)], and frequency domain indices of HRV (total power and spectral bands of low and high-frequency), and (4) elevated serum tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6) levels. The inhibition of TNF-α (pentoxifylline) or inducible nitric oxide synthase (iNOS, aminoguanidine) abolished hemodynamic, HRV, and inflammatory actions of LPS. Intracisternal (i.c.) injection of ODQ (sGC inhibitor), wortmannin (PI3K inhibitor), and SP600125 (MAPKJNK inhibitor) mitigated the hypotensive and tachycardic actions of LPS but failed to affect associated decreases in HRV. MAPKp38 inhibition by i.c. SB203580 produced exactly opposite effects. None of the LPS effects was altered after i.c. PD98059 (MAPKERK1/2 inhibitor). Overall, central MAPKs/PI3K/sGC pathways variably contribute to the TNF-α/iNOS-dependent reductions in BP and HRV seen during endotoxic shock.